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BACKGROUND: There is limited published evidence of the effectiveness of adaptation in managing the health risks of climate variability and change in
low- and middle-income countries.

OBJECTIVES: To document lessons learned and good practice examples from health adaptation pilot projects in low- and middle-income countries to
facilitate assessing and overcoming barriers to implementation and to scaling up.

METHODS:We evaluated project reports and related materials from the first five years of implementation (2008–2013) of multinational health adapta-
tion projects in Albania, Barbados, Bhutan, China, Fiji, Jordan, Kazakhstan, Kenya, Kyrgyzstan, Philippines, Russian Federation, Tajikistan, and
Uzbekistan. We also collected qualitative data through a focus group consultation and 19 key informant interviews.
RESULTS: Our recommendations include that national health plans, policies, and budget processes need to explicitly incorporate the risks of current
and projected climate variability and change. Increasing resilience is likely to be achieved through longer-term, multifaceted, and collaborative
approaches, with supporting activities (and funding) for capacity building, communication, and institutionalized monitoring and evaluation. Projects
should be encouraged to focus not just on shorter-term outputs to address climate variability, but also on establishing processes to address longer-
term climate change challenges. Opportunities for capacity development should be created, identified, and reinforced.
CONCLUSIONS: Our analyses highlight that, irrespective of resource constraints, ministries of health and other institutions working on climate-related
health issues in low- and middle-income countries need to continue to prepare themselves to prevent additional health burdens in the context of a
changing climate and socioeconomic development patterns. https://doi.org/10.1289/EHP405

Introduction
Climate variability and change are increasing the burden of
climate-sensitive health outcomes and have the potential to affect
the ability of health systems to maintain or improve health bur-
dens over coming decades in the context of changing climate and
development patterns (Smith et al. 2014). The health risks of cli-
mate change range from morbidity and mortality due to extreme
events to migration because of the impacts of environmental deg-
radation on human health and livelihoods. Climate-sensitive
health outcomes cause preventable morbidity and mortality now,
despite the considerable progress achieved in reducing their bur-
dens over past decades through strategies and policies imple-
mented by international, regional, and national organizations and
institutions; development partners; and civil society. However,
the effectiveness of these policies varies considerably, with many
low- and middle-income countries still needing improved surveil-
lance and monitoring systems for climate-sensitive health out-
comes, laboratory services, and other public health and healthcare
capabilities. Further, health policies were not designed and

implemented taking climate change into consideration, so policies
are likely inadequate to manage changing health burdens over
coming decades, such as those associated with increasing under-
nutrition and extreme weather and climate events associated with
climate change (Smith et al. 2014). The magnitude and pattern of
future health burdens attributable to climate change until at least
mid-century will be determined primarily by adaptation (Smith
et al. 2014). However, there are few published evaluations of the
effectiveness of health adaptation projects or of the extent to
which these projects can be scaled from local to national levels
(Bouzid et al. 2013). Judging the effectiveness of adaptation is dif-
ficult because it will not be apparent for decades whether changes
to policies and programs will actually decrease projected health
impacts. Surrogate measures focus on health-outcome specific
morbidity and mortality (e.g., burden of climate-sensitive health
outcomes); general health system preparedness; or the process of
adaptation. Therefore, to support development by the World
Health Organization (WHO) of a global operational framework
for climate-resilient health systems, we reviewed multinational
health adaptation projects in low- and middle-income countries
and conducted key informant interviews to identify lessons
learned and good practice examples (WHO 2015b). We use the in-
formation collected to discuss the potential for scaling up, includ-
ing identifying key barriers and challenges.

Methods
We conducted two activities for this study. One author (KLE)
reviewed and synthesized project reports, program and project
evaluations, and related documents, such as communication
materials, for the first five years of implementation (2008–2013)
of multinational health adaptation projects in low- and middle-
income countries worldwide. One author (MOB) collected qualita-
tive data through targeted interviews and a focus group discussion
to identify barriers, challenges, and opportunities for implementa-
tion and scaling up of adaptation interventions.
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Three projects were included in this study:
1. A UNDP/WHO GEF-funded project “Piloting climate

change adaptation to protect human health.” The countries
involved were Barbados, Bhutan, China, Fiji, Jordan,
Kenya and Uzbekistan. These countries were chosen
because they included small island nations (Barbados and
Fiji), drought-prone countries (Jordan and Uzbekistan),
and countries with mountainous regions where vector-
borne diseases could change their geographic range with
climate change (Bhutan and Kenya). China was included
because it faces a wide range of potential challenges with
climate change that could adversely affect human health.

2. Countries funded by the Millennium Development Goals
Achievement Fund (MDG Fund) that included a health compo-
nent; these countries were China, Jordan, and the Philippines.

3. A WHO Regional Office for Europe (EURO) project
“Protecting health from climate change: A seven-country
initiative” funded by the International Climate Initiative of
the German Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety (BMU). The countries
included were Albania, Kazakhstan, Kyrgyzstan, Russian
Federation, Tajikistan, Republic of Macedonia, and
Uzbekistan.

The supplemental material summarizes the projects in the 14
countries.

Document Evaluation
We critically evaluated: (1) a midterm evaluation of the United
Nations Development Programme (UNDP)/WHO project con-
ducted in May 2013; (2) midterm and terminal evaluations of the
health components of MDG Fund projects; and (3) summaries of
the BMU project (2013). Three countries (China, Jordan, and
Uzbekistan) were included in two multi-country projects. The
UNDP/WHO project was the first project developed, but the last
funded. The countries capitalized on the preparatory efforts for
the UNDP/WHO project during the funding delay to participate
in other adaptation projects (MDG Fund projects for China and
Jordan; BMU project for Uzbekistan).

One author (KLE) evaluated the available documents for evi-
dence and examples of the extent to which the projects within
each country achieved their stated objectives for health adaptation
interventions, sustainability, stakeholder participation and commu-
nity engagement, country ownership and sociopolitical constraints,
human resources and capabilities, replicability and scalability, and
monitoring and evaluation. We focused on extracting lessons
learned and good practice examples from the project evaluations
and summaries to increase the effectiveness and efficiency of
future health adaptation projects and to facilitate scaling up health
adaptation from local projects to national efforts.

Qualitative Data Collection
One author (MOB) collected qualitative data through in-depth
semi-structured interviews with purposive sampling and a focus
group consultation, in Nairobi, Kenya, in May, 2014. The inter-
views were with 19 key informants selected based on their
current and previous leadership roles at institutions and organiza-
tions that implement initiatives on climate variability and change,
public health, and health-adaptation programs and interventions.
The informants were also identified based on their expertise in
adaptation and their experience in governmental (including repre-
sentatives involved in climate and health projects and national
health adaptation plans and processes within ministries of health),
nongovernmental, and multilateral organizations. They included
project and program managers, project representatives from the

UNDP/WHO project, and technical officials in the fields of health
adaptation to climate variability and change, and climate and
health risk management. The informants were of different sexes,
ages, and nationalities, including participants who implemented
activities in Albania, Barbados, Bhutan, China, Fiji, Jordan,
Kazakhstan, Kenya, Kyrgyzstan, the Philippines, the Russian
Federation, Tajikistan, Republic of Macedonia, and Uzbekistan.

The interviews used open-ended questions (see Supplemental
Materials) that elicited the interviewee’s knowledge, personal
views, and experiences from their work in health-adaptation
implementation. The interviews lasted between 30 and 65
minutes. After 13 interviews, the range of feedback and percep-
tions on successes, barriers, and opportunities for implementation
and scaling up were captured and saturation was reached.

One author (MOB) facilitated a focus group consultation with
a Kenyan stakeholder group comprising 11 men and women of
different ages and responsibilities, selected for their experience as
public health professionals (further information provided in
Supplementary Materials). The group included health-data records
officials, officers in charge of malaria-prone areas, and individuals
working in health centers on climate health risks and malaria prepar-
edness, control, and response. The interviewer (MOB) explained the
research objectives, the purpose and nature of the questions to be dis-
cussed, and the ways that the results could be used. All informants
(interviewees and focus group participants) formally agreed to be
interviewed and consulted and gave written permission to use the
content of the interviews and focus group consultation. Except in one
case, all informants gave permission to audio-record the sessions.
Confidentiality was assured throughout the process.

The interview guide for the interviews was adapted for the focus
group discussion to create a series of open-ended questions that took two
hours to complete. The interviews and focus group collected informants’
(Ki onwards) knowledge and experiences on the following topics:

• The success of health adaptation projects, not just in terms of
whether the projects themselves were successful, but also
whether the project activities facilitated resilience to the health
risks of climate variability and change through implementa-
tion, policy, or social change over longer temporal scales

• Good-practice examples of success of the overall projects in
achieving their objectives

• Other specific contributions towards successful adaptation
• Opportunities to enhance the effectiveness of ongoing and future
adaptation projects and of programs for scaled-up adaptation; and

• Barriers and challenges, including what did not work well in
the implementation process and what were the perceived
barriers for adequate scale-up.
Interviews and the focus group consultation were manually

transcribed and coded by one author (MOB) to identify emerg-
ing themes related to successes, potential for scale-up, and bar-
riers to implementation and scale-up. Coding was conducted
using the method of Strauss and Corbin (Strauss and Corbin,
1990) following detailed analysis of information divided into
meaning units, to compare, categorize, and label the data. After
all interviews were coded once, a second round of coding veri-
fied codes to check the accuracy of ideas captured, continuously
comparing the data until one theme emerged, similar to the
method described by Furberg et al. (2011). These themes were
organized into information categories adapted from existing
typologies of scaling up and components of scaling-up proc-
esses (Simmons et al. 2007; Yamey 2012; Hanson et al. 2003).

Criteria for Determining Success and Potential for
Scaling Up
The peer-reviewed literature contains a wide variety of possible
criteria for determining whether a project successfully increases
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adaptation past the project lifetime, with evaluations taking dif-
ferent approaches depending on their goals and use. Based on the
expert judgment of the authors, we considered a project success-
ful if implementation included activities that would likely increase
longer-term resilience based on observable, concrete measures
(e.g., an early warning system implemented and number of people
trained).Whether outcomes and outputswill actually increase resil-
ience will depend on how long the projects remain national prior-
ities after completion.

There is no agreed definition for scaling up, although scaling
up of evidence-based health interventions from pilot projects to
regional and national scales is widely acknowledged to be impor-
tant. The potential for scaling-up was evaluated using expert
judgment based on more than two decades of experience in esti-
mating the extent to which the projects could, through deliberate
efforts, be implemented more broadly in the country or region.

Results
We independently used the results of the document review and
the qualitative data collection to identify lessons learned and
good practices to overcome barriers to health adaptation imple-
mentation and to scaling up. The results of the independent
assessments were then combined and refined into a set of
recommendations.

Lessons Learned and Good Practices
At the start of the projects, the 14 countries had a wide range of
knowledge of the health risks of climate change and experience
with adaptation. In some countries, the starting points included at
least some knowledge of climate variability and change, strong
support within the ministry of health or department of health, and
good connections with other government ministries working on
climate change (e.g., meteorological services). In other countries,
we observed limited knowledge, less interest in the health risks
of climate change in the ministry or department of health, and
weak connections with other ministries. Despite different starting
points, all projects achieved most objectives (as identified in
project logframes), and all developed strong partnerships for
implementation.

The documents evaluated statements that all countries created
new and/or formalized existing institutional arrangements with
assigned responsibilities for using meteorological and other envi-
ronmental information for early warning systems, and all coun-
tries were in the process, although at different stages, of
developing early warning and response systems. We verified
these arrangements for most countries through country visits and
other activities.

We identified six key themes, as described below:
More effective projects had a clear vision of how the adapta-

tion project fit within country development goals and had strong
country ownership. The extent of engagement of the ministry or
department of health with the national climate change team var-
ied considerably. Some countries, such as Bhutan, have national-
level committees that coordinate climate change work across sec-
tors, ensuring alignment with development goals. Actively
engaging national actors helped align projects with country de-
velopment and adaptation objectives. External experts supple-
mented expertise in the context of strong country ownership that
institutionalized results.

More effective projects ensured that targeted communities
fully participated in project implementation. Six key informants
considered community involvement key for successful implemen-
tation of adaptation measures. An example is a home-based malaria
case-management program in 113 hard-to-reach villages in Kenya.

Trained, supervised, and incentivized volunteer community-health
workers provided malaria treatment to young children with fevers,
decreasing malaria prevalence over time, increasing healthcare
access, and reducing pressure on healthcare facilities.

More effective projects focused on the policies and measures
needed to facilitate a country’s vision of what being adapted to
climate change would look like. Projects were more successful
when they shared a vision of how to move from the current situa-
tion, typically with very high vulnerability to climate variability,
to a future better able to prepare for and manage climate change,
as illustrated by the example from Bhutan. This meant not just fo-
cusing on delivering activities identified in the project logframe.
Initial workshops where stakeholders discussed and agreed on
goals and specific activities to achieve them helped ensure the
greatest possibly buy-in with the project objectives, facilitating
implementation.

A challenge noted in the key informant interviews was the lim-
ited availability and even less use of the projected health risks of cli-
mate change to identify policymodifications to prepare for changes
in the magnitude and pattern of climate-sensitive health outcomes
to increase health system resilience (K4, K5). Projections of how
climate-sensitive health outcomes could increase or decrease were
infrequently used to prioritize adaptation projects or to inform spe-
cific activities undertaken in a project, primarily because very few
projections of the risks of future burdens of climate-sensitive health
outcomes are available at the country level. For example, drought-
associated migration from rural to urban areas was more often
responded to thanprepared for.

Successful projects either had capacity in climate change and
health or built it before project implementation began. The im-
portance of spending time and resources before or at the very be-
ginning of projects to build capacity and stakeholder engagement
was highlighted in the reviews of the MDG Fund projects and in
the key informant interviews. Project evaluations and interviews
strongly stated that these activities were so critical to success that
they should be promoted, even if it means projects achieve fewer
outcomes and outputs. For example, in the Philippines project, an
iterative process of design and piloting activities, including adopt-
ing alternative options and making necessary adjustments, was fol-
lowed before activities were initiated. This process was viewed as
essential for success, leading to the conclusion that a consultative
process in the design, planning, and implementation of project
activities can not only generate ownership but also incorporate the
local context, another critical determinant of success. The trade-off
was that a longer period was required for project completion.

For many of the projects, an entry point (and often an output)
was conducting a vulnerability and adaptation assessment. Such
assessments typically have a strong stakeholder component to
build capacity and ensure project ownership across stakeholders.
Once complete, another critical step was incorporating the results
into a climate change strategy and plan. In the Philippines and in
other projects, these plans were then institutionalized into minis-
try (or department) of health strategies and programs.

The key informant interviews highlighted the value countries
placed on sharing experiences and discussing challenges (K1,
K15); doing so built capacity and contributed to implementation.
A majority of respondents strongly supported educational cam-
paigns and training aimed at improving awareness, knowledge,
and capacities in climate and health among targeted communities,
health workers, and decision-makers (K1–3, K7–10, K13, K14,
K16–19). Having sufficient national capacity in climate change
and health could have avoided challenges that arose in several
projects when personnel changed.

Institutionalizing the management of the health risks of cli-
mate variability and change is one basis for resilient health
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systems. The key informant interviews and the document review
highlighted the value of incorporating (e.g., mainstreaming) cli-
mate adaptation planning into health systems and the overall
national planning processes (K4–5, K12–13). Examples included
a health strategy for climate change adaptation adopted by minis-
tries of health; accounting for health risks in a national climate
change action plan; and working with national environmental
commissions on protocols for health adaptation.

Projects such as those in Jordan for the MDG Fund and
UNDP/WHO projects focused on establishing national enabling
conditions. In Jordan, the UNDP/WHO project was designed to
ensure that wastewater reuse was a sustainable management
option for the country’s water scarcity problems. The UNDP/
WHO project built on the MDG Fund by increasing coherence
across the fragmented and overlapping responsibilities among the
ministries involved in wastewater collection, treatment, and
reuse. The project strengthened monitoring and surveillance
capacity, developed the necessary institutional and regulatory
framework for safe use of wastewater, and increased the capacity
to implement health-protection measures. This process included
developing guidelines and good practices for safe wastewater
reuse.

One-third of key informants (K5, K6, K12, K13, K15, K17)
highlighted the importance of adequate policies, particularly a
climate change policy and a legislative framework that recog-
nized the health implications of climate variability and change.
The informant interviews (K3, K5, K12, K19) also noted that the
adaptation projects resulted in a slow but steady increase in insti-
tutional support for adaptation planning and implementation, par-
ticularly within the ministry of health. The interviewees reported
that because many health professionals still did not perceive
weather and climate to be health risks, ministry support was par-
ticularly important to reduce resistance to directing human and fi-
nancial resources to understanding and managing climate-related
risks (K2, K15).

Multisector collaboration was key to success. At a minimum,
projects needed hydro-meteorological services to provide data on
weather trends and projected climate change. For example, key to
the UNDP/WHO Uzbekistan project was close collaboration
between the Uzbekistan Ministry of Health and UZHydromet,
with data collected on cases of cardiovascular, intestinal, and re-
spiratory diseases entered into an existing database of weather
and climate data. These integrated surveillance data will be used
by the Ministry of Health to inform programs that manage
climate-sensitive diseases. Across all the projects, capacity was
built by fostering dialogue, regular interactions, and support
across sectors and government departments, and by having a plan
for engagement.

The key informant interviews noted the importance of
improved multisector collaboration for successful outcomes, par-
ticularly collaboration between the meteorological department
and the ministry of health, where data sharing has traditionally
been challenging (K1, K2, K8, K12, K13, K15, K19). They also
emphasized the importance of strengthening integrated surveil-
lance systems and improving early warning mechanisms. Doing
so led to more interventions using climate information to improve
adaptation, particularly at community levels (K3, K7, K10, K17,
K19). Positive synergies were created at the national level from
involvement in the project.

Data access was an issue for many countries. Interagency
agreements were needed on data sharing, particularly for meteoro-
logical and air pollution data. Some national meteorological serv-
ices charge for access to weather data, constraining development
of early warning systems. Some key informants noted that their
country considered air pollution data potentially sensitive and

restricted data access. Data access issues affected the implementa-
tion of evidence-based adaptation policies, limiting the project
potential (K1–K3).

Key informant interviews noted that regional agreements,
such as the Libreville Declaration on Health and Environment in
Africa and the Parma Declaration on Environment and Health,
committed countries to acting on the challenges of climate
change, although limited progress has yet to be made on achiev-
ing the commitments (WHO 2008, 2010). Effective adaptation
required binding agreements for better joint operational working
collaborations among all entities (K1–2, K19).

The key informants noted that, institutionally, effective adap-
tation required a cross-sectoral national coordinating body on cli-
mate change (K5, K13, K15, K17). Developing the mandate for
an institutional home for climate change within ministries of
health and more broadly across ministries was complicated in
some countries because of limited awareness of the risks.
Developing national adaptation plans was viewed as helpful to
increase understanding and overcome barriers, although no for-
mal evaluations of these plans have been conducted.

Adaptation projects can facilitate mitigation. Based on
national needs and on the interests of donors and development
partners, all projects implemented adaptation projects to increase
resilience. The significant adaptation deficit in the health sector
means such projects will be critically needed for years to come.
In addition, some countries in the BMU projects took the oppor-
tunity to explore renewable energy sources to increase reliability
of electricity and to reduce their greenhouse gas emissions, and
through such measures to reduce the magnitude of climate
change to which health systems will need to adapt later in the
century. For example, to address intermittent power to healthcare
facilities in Kyrgyzstan, five pilot hospitals conducted energy-
efficiency assessments. One hospital installed a solar water heater
and four hospitals installed solar photovoltaic power plants. This
was the first large-scale implementation of renewable energy
sources in the health sector.

Common Needs
Three common needs were identified across the projects: indica-
tors for monitoring and evaluation, continuing training and
capacity building of country expertise in climate change, and suf-
ficient human and financial resources.

Defining indicators for the health risks posed by climate
change is an emerging field without a standardized system (e.g.,
English et al. 2009). An agreed set of minimum indicators is
needed, similar to the indicators used to measure meteorological
and climatological variables, along with means of verification.
These indicators are needed to establish baselines, to measure the
degree of success of health adaptation activities, and to facilitate
future comparisons and evaluations.

The key informants reported insufficient attention to monitor-
ing and evaluation in the initial stages of projects, which meant
that initiatives to measure adaptation effectiveness could not be
conducted as planned (K3, K9). They highlighted possible indica-
tors, including: a) decline in disease incidence; b) reduced fre-
quency of climate-sensitive disease outbreaks; c) existence of
control measures for climate-sensitive health outcomes; d) num-
ber of health adaptation projects designed and implemented; e)
climate resilience incorporated into water safety plans; f) number
of health personnel or general practitioners trained; and g) com-
munity behavior indicators.

Evaluations of the MDG Fund projects noted that monitoring
frameworks with large numbers of indicators were burdensome
and ineffective in measuring progress. The BMU and UNDP/
WHO projects had fewer achievable and time-bound indicators
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tied to specific outcomes. The 16 outcome indicators used in the
BMU projects were developed through a process facilitated by
EURO and evaluated every two years; an example was the num-
ber of heat wave deaths avoided.

Another common need was for national evaluations of capaci-
ties that require strengthening for adaptation implementation,
including additional and ongoing training in climate and health.
The knowledge base of the workforce cannot meet the current
and emerging needs in climate change; in-service education of
environmental health staff was identified as critical. An experi-
ence of one author (KLE) in Uzbekistan was typical; the medical
school there wanted to include a few lectures on climate change
in the general curriculum but did not have the expertise to do so
and did not know how to obtain it. The development of online
courses will help to some extent, but in-person training continues
to be the preferred approach. In the BMU projects, 35 capacity
development meetings were organized, including how to conduct
a vulnerability and adaptation assessment, data analysis methods,
and training in infectious disease surveillance.

The consequences of limited human and financial resources
were challenging for all projects. The key informant interviews
highlighted specific opportunities lost because of limited resour-
ces, including scaling up and addressing adaptation and mitiga-
tion simultaneously through, for example, sustainable transport
(K3, K5, K18). Managing the health risks of climate change is a
new activity for most countries, which means limited resources
have been mobilized to address the large mandate. In addition,
stronger linkages and cooperation are needed among health prac-
titioners, researchers, and personnel working on health adaptation
to climate change. The types of support required to facilitate ad-
aptation success and the percent of responses from key inform-
ants were: adequate capacities prior to implementation (42%);
community involvement (32%); climate change policy (21%); po-
litical, WHO country representative, and other UN support
(21%); data sharing, coordination, and cross-country exchange of
practices (16%); and medium- and long-term funding (16%).

A related issue identified in the document review and the key
informant interviews was ensuring adequate medium- and long-
term funding, particularly to assess progress and measure impacts
beyond the project timeline (K3, K9, K10, K13, K14).

Scaling Up: Opportunities and Challenges
Although all projects aimed to facilitate scaling up, no project
included an explicit component to develop plans to do so, other
than developing a climate change action plan for the health sec-
tor. However, some observations of the potential for scaling up
are possible based on experiences in health systems with manag-
ing other issues. Key informants stated that scaling up should be
understood as an expansion of the coverage of policies and pro-
grams to manage climate-sensitive health outcomes. In particular,
special attention should be given to the expansion and strengthen-
ing of national environmental health systems both generally and
specifically to address the challenges of climate change. Priorities
for doing so will depend on national and regional contexts,
including national adaptation priorities.

Because the health risks of climate change are not new,
evidence-based interventions are available for all climate-sensitive
health outcomes, although the extent of their implementation varies
across countries; these interventions often need to be modified to
take climate change into account. Table 1 summarizes the main
areas identified by key informants as having particular potential for
scaling up, categorized into strategies, approaches, and interven-
tions; activities; and tools.

The barriers and constraints to scaling up, and eventually to
the sustainable integration of adaptation into longer-term national

goals, included limited political will and leadership; lack of tech-
nical consensus on implementation standards; financial and
human resources; limited projections of the future health risks of
climate change at the spatial scales of interest; and insufficiently
developed methods, tools, and guidance documents. Efforts are
underway internationally and nationally in some countries to
address these barriers and constraints, through increasing under-
standing of the health risks of climate change, mobilizing resour-
ces for adaptation, and prioritizing research agendas to provide
the information, methods, and tools needed. All such activities
are needed urgently to increase resilience of communities and
nations.

Good Practices
We identified many examples of good practices from the project
evaluation reports and qualitative data collection. Many projects
incorporated outputs to address extreme weather and climate
events because of the increase in the frequency, intensity, and du-
ration of some events, and the significant (and preventable) asso-
ciated health impacts (Smith et al. 2014). For example, China,
Kazakhstan, Tajikistan, and the Republic of Macedonia designed
and implemented heatwave early warning and response systems
that guide the issuance of warnings, taking into consideration the
needs of the most vulnerable, and outline response plans to facili-
tate timely coordination of resources and strategies when heat-
waves occur. The multidisciplinary nature of these systems was
illustrated by the plan of the Republic of Macedonia that involves
health, transport, education, science, hydrometeorology, emer-
gency management, and nongovernmental sectors.

Because rural and remote areas can be at particular risk from
climate variability and change, projects included activities to
improve health protection in regions with particularly limited
human and financial resources. In Bhutan, for example, pre- and
post-training knowledge tests and meetings with district health
managers, basic health units, and village health workers demon-
strated very high awareness of changing weather and disease
patterns, and how climate change could exacerbate or ameliorate
current health burdens. In the Russian Federation, a health
adaptation strategy was developed with the local government

Table 1. Areas identified by key informants as having particular potential
for scaling up.

Strategies, approaches, or interventions
Community-level engagement through trained, incentivized, and supervised
community health volunteers

Interventions proven effective in tackling air pollution
Interventions that jointly tackle adaptation and mitigation
Malaria control programs in collaboration with meteorological services
Crop and livestock insurance as an adaptation measure
Safe use of wastewater as a regular practice at the national level
Integrated approaches to programming, including water scarcity and
nutrition/food security

Local to national level climate adaptation plans
Specific activities
Training if project implementers
Training of general health practitioners
Training of farmers in safe use of wastewater
Safe rainwater harvesting

Tools
Malaria early warning systems with proven accurate and effective weather
forecasts

Software and technology for early warning systems
Preparedness tools and warnings for vectorborne and waterborne diseases
Broadening the evidence base through monitoring and evaluation of
integrated surveillance

Note: Adapted with permission of the World Health Organization from Lessons
Learned on Health Adaptation to Climate Variability and Change: Experiences Across
Low- and Middle-income Countries. 2015b. WHO, Geneva, Switzerland. 72 pp.
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that facilitated communicable disease surveillance and control
through providing equipment for detection of tick-borne encepha-
litis, for example.

Most countries included outcomes to augment surveillance
and monitoring programs to increase the capacity to assess risk,
promote diagnosis and treatment, and implement prevention
programs. In Albania, the project activated two air pollution mon-
itors and built local capacity for an air-quality alert communica-
tion mechanism.

Many projects mapped outputs of the vulnerability and adap-
tation assessment to identify where to invest greater efforts in
managing risks. For example, the Kazakhstan project mapped
vulnerable areas along with indicators of health system resilience.
Many projects also mapped projected climate hazards; however,
mapping hazards alone provides only some of the information
needed to increase resilience (WHO 2015b).

The malaria early warning system established in the Kenyan
project should serve communities well as the climate continues to
change, including through monitoring changes in the geographi-
cal range and seasonality of the disease, and adjusting as loca-
tions of outbreaks change and technologies advance. The
Uzbekistan project is developing a pilot system to warn of dust
storms, to enhance resilience, and to raise public awareness.

Conclusions
Evaluation and key informant interviews of the first five years of
implementation of multinational health adaptation projects offers
lessons for initiating adaptation projects in other countries, and
offers optimism on the extent to which health systems can move
from their current situation of limited understanding and capacity
to manage the health risks of a changing climate to a more resil-
ient future where policies and programs protect population health
as the magnitude and pattern of climate-sensitive health outcomes
change. However, the latter will only happen with significant
investment of human and financial resources (Ebi 2008; Pandey
2010).

The health risks of climate change cut across many depart-
ments within a ministry of health, including maternal and child
health, vector-borne diseases, food- and water-borne diseases, air
quality, and disaster risk management. Managing these health
risks presents a challenge in that the mandate is broad and chang-
ing a wide range of policies and programs can be difficult to
implement; and an opportunity in that greater integration within a
health ministry and across ministries (e.g., ministries focused on
hydro-meteorological services, agriculture, water, energy, and
others) can increase protection of population health. Effectively
and efficiently managing the health risks of climate change is a
long-term issue, so establishing effective processes is of consider-
able importance.

The projects focused on initial country priorities to facilitate
establishing institutional arrangements and processes that can
support further efforts as countries begin tackling other climate-
sensitive health outcomes. These priorities were not necessarily
those associated with the highest health burden, but rather those
where progress could be made within the time frame of a three-
to four-year project and within the country context. The vulner-
ability and adaptation assessments conducted included identifying
short- and medium-term priorities, with each country emphasizing
criteria consistent with prioritizations conducted in other sectors
for national adaptation planning purposes (e.g., national reports or
National Adaptation Programmes of Action for least developed
countries).

Adaptation to the health risks of climate change and actions
to promote general development are mutually supportive, but not
identical. Adaptation differs from general development in the

recognition that climate change will continue to change no matter
the extent to which greenhouse gas emissions are reduced over
the next few decades—although reducing greenhouse gas emis-
sions is critical to protect population health later in the century
(Smith et al. 2014). Therefore, climate change is working against
achieving the targets set for the Sustainable Development Goals.
The magnitude and pattern of climate-sensitive health outcomes
may increase over coming decades even with additional interven-
tions to improve population health, depending on the develop-
ment pathway (Ebi 2014).

Iterative risk management, with a continuous and, we hope,
virtuous cycle of developing, modifying, and implementing adap-
tation measures, will contribute more to building resilience than
the traditional health system approach of highly targeted inter-
ventions that are efficient by conventional standards and of low
risk from the viewpoint of funders. Evaluation of the MDG Fund
projects considered their country ownership and iterative proc-
esses positively, even though the projects developed more slowly
and resulted in fewer outcomes and outputs than if a traditional
approach had been used. The multinational funds supporting
these projects recognized that the process of adaptation can be as
important as the outcomes. It is widely accepted in adaptation
that establishing effective processes may be more important for
longer-term resilience than achieving shorter term objectives.

Overall, we concluded that scaling up would be facilitated
by explicit consideration of how to do so from the onset of the
adaptation process, whether through project-based activities or
through national adaptation planning. Because of the importance
of local and regional contextual factors, it is important to identify
the factors facilitating the success of particular interventions are
generic and so can be transferred to other regions (Ebi and Prats
2015). Some factors determining success will be unique to a
location (such as the strong commitment of an individual
policy-maker), raising the issue of how to work with stakeholders
to build the necessary conditions for successful scaling up.
Increasing resilience is likely to be achieved through longer-term,
multifaceted, and collaborative (multidisciplinary) approaches,
with supporting activities (and funding) for capacity building,
knowledge communication, and institutionalized monitoring and
evaluation. Managing risks that will change as climate and devel-
opment proceed will be more effective using iterative approaches,
with broad stakeholder engagement (Ebi 2011; Hess et al. 2011).
Strengthened cooperation between the health sector and meteoro-
logical services in accessing and using climate and health data
for preparedness and response remains a key element of success-
ful health adaptation efforts (WHO 2015a).

Health protection tomanage the risks of climate changeneeds to
be mainstreamed and strengthened at all governance levels (Ebi
2011;Hess et al. 2011).Healthplans, policies, andbudgetprocesses
need to incorporate the risks of current and projected climate vari-
ability and change explicitly. Projects should be encouraged to
focus not just on shorter-termoutputs to address climate variability,
but also on establishing processes to address longer-term climate
change. Medium- and longer-term project funding would facilitate
accurate assessments of project andprogramoutcomes.

Mainstreaming health adaptation monitoring into planning
stages, through establishing country-specific monitoring and
evaluation systems (customized to country needs) would enable
national and local health adaptation assessments of climate-
resilient investment strategies (WHO 2015a). It would be helpful
to identify a set of indicators for monitoring and evaluating cli-
mate resilience, creating baselines, and facilitating the process of
longer-term adaptation.

Opportunities for capacity development regarding climate
change should be created, identified, and reinforced for the full
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range of actors, including public-health and health-care professio-
nals, the general public, and decision- and policy-makers in the
health sector and across ministries. This includes facilitating de-
velopment of methods, tools, and guidance documents to support
countries, not only as they implement adaptation programs and
activities, but also prior to the implementation phase. In addition,
developing a regular forum, including Web-based and in-person
meetings, would facilitate international exchanges of experiences
and lessons learned. Providing a budget for exchanges would
facilitate South–South learning and cooperation and further
strengthen capacity for adaptation.

Donors and development partners should be encouraged to
invest sufficient time and resources during the development phase
of adaptation proposals to maximize country ownership, an ena-
bling environment, stakeholder engagement (with adequatemecha-
nisms to involve communities), and other conditions that facilitate
project success. This involvement includes ensuring that ap-
proaches and plans for documenting good practices and lessons
learned are built into projects from the beginning, and that projects
include an output to outline requirements for scaling up. These will
strengthen the ability to implement adaptation.

The projects evaluated were focused on identifying and
implementing adaptation options and, as such, had relatively
small research components. However, research and development
are components of longer-term capacity building. Needs include
steps to further understand the health risks of climate change,
including projections of risks across temporal and spatial scales
and establishment of criteria to measure the success of programs
and activities to facilitate avoidance of, preparation for, response
to, and recovery from impacts (Smith et al. 2014). Operational
research can identify actionable changes in practice and policy,
facilitating greater cooperation between researchers in high-income
countries and those in low- and middle-income countries. Research
and development focused on supporting all aspects of implementa-
tion are vital for building the knowledge base and training the next
generation of health system leaders. Furthermore, adaptation proj-
ects should be used as opportunities to identify co-financing for add-
ing mitigation components.

Overall, irrespective of resource constraints, low- and middle-
income countries need to continue to prepare themselves for the
health risks of climate change through public education and
awareness programs, including disaster preparedness measures,
resilient infrastructure for effective resettlement of displaced peo-
ple, and better understanding of health impacts on specific human
settlements.
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